Recruitment of the Arp2/3 complex and mena for the stimulation of actin polymerization in growth cones by nerve growth factor.
The growth of axons and dendrites during development and regeneration is regulated by cues in the environment. Many of these cues regulate the actin cytoskeleton of the protrusive structures (like filopodia) of the growth cone that are essential for detecting and responding to cues. Nerve growth factor, which promotes the formation of protrusive structures, stimulated actin polymerization in rat sympathetic growth cones, resulting within 1-2 min in accumulations of F-actin at the distal edge and in splotches of F-actin farther back. We examined the potential involvement of a protein machinery important in at least certain types of actin polymerization in non-neuronal cells. Members of the Arp2/3 complex, p34-Arc and p21-Arc, heavily concentrated in the early accumulations of F-actin, as did one member of the Ena/VASP family (Mena) but not another (VASP). Retention of Arc proteins at preferred sites of actin polymerization did not require polymerization itself. Growth cones of differentiated PC12 cells were similar to sympathetic growth cones in their response to NGF. Introduction into these cells of a peptide that should block the binding of Ena/VASP family proteins to the protein complex at sites of actin polymerization reduced the formation of splotches and filopodia in response to NGF. These results point to the early involvement of the Arp2/3 complex and the Ena/VASP family in growth factor-stimulated actin polymerization that gives rise to protrusive structures at the growth cone.